Introducing PULSE —PROPORTIONAL single channel control 





MEG. Guost’” radio control 
system offers the modeller simultaneous propor. 
tional rudder and proportional levator cont 
‘The name for the system came from the obsei 
natural response to the control a 

rudder and elevator surfaces flap continuously 
during ‘The system is. intrigu 
simple expensive. Both ground a 
R/C equipment. Neither the simplicity nor the low 
cost of the system, however, seem to detract from 
its performance in the air. 

Ground equipment requires a pulse box (see 
photographs of box) in place of the normal keying 
switch on any single channel transmitter. The box 
is able to provide variable mark-space pulse ratios 
according to stick lateral motion, and also provide 
variable pulse frequency according to stick fore and 
aft motion. Thus rudder control with this syste 
as with any rudder-only proportional system, is 
determined by the mark-space pulse method. ‘The 
additional elevator control is a function of pulse 
rate. 

‘The airborne portion of the “Galloping Ghost” 
is shown in the sketch. The reader undoubtedly 
recognises how the mark-space ratio (ratio of relay 
energised to relay de-energised time), determines 
effective rudder position, The important thing to 
note from the sketch is the effect that pulsing 
frequency has on amplitude of crank oscillation 
thereby conveying elevator intelligence. At a very 
slow pulse frequency (2 e.p.s.) the crank oscillates 

imum swing (about 270 degrees) 


through mi 
dwelling on its limits to give effective up-clevator, 


‘The extreme opposite or 
(8 cp.s.) dithers the motor erank through a small 
are (about 10 degrees) giving down-elevator. Any 
proportion of pulse rate between these limits pi 
duces an appropriate elevator position, 

Most difficult to overcome in understanding the 
“Galloping Ghost” are the mental blocks. the 


st pulse frequency 
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escapement and multi-reed modellers conjure 
before trying the system. Of particular example is 
the feeling that applied rudder will refle 
elevator position, 

extreme limits of rudder control normally not used 
if rudder area is large. Furthermore, any other 
mentally contrived interactions due to crank 
geometry or fancy theory just don't show up when 
making a pylon turn, inverted flight, or a true spin 

so relax, 


Construction 

‘The heart of the G.G. system is the control box. 
which varies the mark-space and pulse rate as dis 
cussed. Although any sloppy makeshift arrangement 
‘ean be made to serve the purpose of the box, it is 
felt that a neat, self-contained electronic control box 
fabricated with extra care will reward the modeller 
with years of hard service on the flying field, 

‘A double-pivoted yoke system must be made to 
facilitate rotation of the rudder and elevator 
potentiometers with one control stick. The control 
box mechanism photograph and sketch show a good 
approach in building this mechanism, Note that 
gears of about 4 : 1 ratio will give adequate potentio- 
meter arc-of-rotation without excessive stick mo 
ment. Rather than present exacting and complex 
diagrams, the mechanism is left to the builder's 
discretion 

‘The electronic design is shown in diagram form 
with values for the 3V4 valves. The circuit should 



























The “Galloping Ghost” —<e-ree sates or circuit diagram 














R1—15,000 ohms Rudder Pot—1 meg. linear 
R2—100,000 ohms. Elevator Pot. 100K linear. 
R3—5,000 ohms Valves—3V4's. 

Rt—Same resistance Relay—4K to 10K. 
as relay 
C135 mf. H/T—674 volts 
C208 méa. L/T—1} volts. 
It should be noted that with this type of circuit 
R2 should be greater than I-Ri for the Mark/space 





ratio to be independent of rate and tice versa, i.e, 
fuffcient time must be allowed for C1 to rechange via 








Typical rear end crank linkage 


work unless wrong connections are made. First, 
adjust the relay by feel for positive operation. 
Connect an ohmmeter across the output points 
Using the meter needle as a guide to rudder intelli= 
ence, check for neutral rudder (50 per cent. on— 
50 per cent. off) and hard-over rudders (about 
20-80 and 80-20). In neither hard rudder stick 
position should pulsing stop because elevator intell 
gence is then lost. Also, pulse rate should be fairly 
constant as long as the stick is moved only left and 
right. 

Now try moving the control stick back and forth 
with no side travel. The ohmmeter needle should 
not vary in mean position but pulse rate should vary 
between about 2 and 8 pulses per second. A stop 
watch and some mental counting will determine if 
the rate is right. If troubles with circuit symmetry 
‘are encountered, try switching valves. If pulse rates 
are too high, increase the sizes of the “35: MFD 
capacitors (oF vice versa if too low). 

Mount the electronics in any convenient box. 
Most people feel that a 4 x 5» 6 steel or aluminium 
box is about nominal. Include a pulser on-off 
switch, a manual keying switch, and a six foot long 
cord with transmitter plug fitting. 

Airborne Installation 


‘The sketch of equipment in the airplane speaks 
for itself. Crank dimensions are not critical and may 
be adjusted in necessary after first fights. Slightly 
larger rudder area and throw than used on escape- 
ment models is suggested. Small chorded elevators 
(10 per cent. area) with about 20 degrees throw in 
ach direction are also recommended. Note thatthe 
crank armand torque rod are all one piece of 18 s.w-g. 
wire which replaces the upper shaft of the Mighty 
‘Midget motor and extends rearward and out the 
aft end of the fuselage. The centring rubber should 
be a light rubber band stretched tightly from a 
small radius. Be positive that all linkage fits loosel 
with lots of slop in the control yokes to. avoi 
friction and binding (see photograph of model). 
‘A few words should be said about the electric 
motor. ‘The Mighty Midget motor and its stock 





























7 : 1 gear-reduction should not be replaced by any 
other. When installed, its brushes should be bonded 
‘or blocked in place'so they cannot fall out. If 
mounted on a wood platform, and sponge suspended 
in the model, the plastic bearings of the motor will 
hold up much longer than if the motor is rigidly 
fastened to the airframe. Nominal voltage on the 
motor is three volts with battery supplies ranging 
from four pencells to four medium cells depending 
‘on model size. 

As far as receiver and relay are concerned, 
reliability is of utmost importance. Also to be 
mentioned is that certain receivers do not take fast 
pulsing. Beware of any receiver using diode recti- 
fiers in the relay stage, for these usually won't pulse 
rapidly. A single tube receiver is acceptable but the 
user should use as high a current change as per- 
missible with the unit. If the receiver relay points 
are not spark suppressed, it is wise to add a 100 ohm, 
resistor and a -005 MFD capacitor in series from 
each relay point to relay frame. The Lorenze type 
receiver with two soft valves or a soft valve and 
transistor is recommended for good reliability, also 
the “Aeromodeller Transistor Receiver”. 

Flying 

‘When the model and pulse box are finished the 
‘entire “Galloping Ghost" system should be checked 
‘out carefully before flying. With a shrewd eye and 
some good imagination, one may readily ascertain 
if the effective control position on the model 
duplicates the control stick attitude. In some cases, 
it may be necessary to restrict stick mot 
‘excessive mixing occurs in extreme control positions. 

‘Once on the flying field, begin with test glides 
with the radio system operating and a pilot on the 
stick. ‘Trim the model for normal glide with the 
stick in neutral. This trim should be accomplished 
by slight shim under wing or by weight shift but 
never with excessive decalage (wing-tail angular 
difference) since this makes elevator control 
ineffective. Now fire up the engine and make the 
first flight. Use your proportional stick to compen- 
sate for any minor trim problems on this flight, 
making changes later. 

Piloting ability with any dual proportional control 
system increases with practice. The flyer will find 
that his general flight procedures are entirely 
different than when flying rudder-only ships. For 
instance, flight altitude rarely exceeds two hundred 
feet, and instead of an occasional tap of rudder 
control, the model is constantly guided by the pilot 
who never takes his eyes from the model. 

‘The pylon turn is the first manoeuvre the pilot 
learns once past the first flight. Inverted flight, 
however, is probably the most spectacular and 
advanced manoeuvre performed with this syste 
‘The manoeuvre is entered from a half loop. It 
important to enter the manoeuvre from a. neat 
vertical dive so that air speed is still high at the top 
of the half loop where top elevator is applied by 
full down stick. Be sure to hold exactly neutral 
rudder here or the model will roll. 



































fee R/C 


The following hints from the Ace Radio Control Kit for "Simpl-Simil" are 
of great help for better model performance:~ 


Poor model trim, with accompanying low pulse rate, causes galloping 
of the model which prevents obtaining good performance. Most models of 
the conventional R/C type end up tail heavy - it takes deliberate effort 
to jam equipment forward and to hold construction weight behind the wing 
down to a minim, The usual ‘cure' for a tail heavy model is to reduce 
the angle between wing and tail incidences. Doing this usually requires 
going too far in this direction to get positive down elevator action. 

The result is an unstable hair raiser that requires holding mich back 
stick just for level flight. Lowest pulse rate is likely to be 2 cycles 
per second or less to get sufficient up and the model usually gallops 


terribly. 
It's rough to do in many cases, but the CG needs to be forward - 
from 20 to »» With forward CG, wing-tail angular difference 


increases and the overall result is a mich more stable model - it flies 
level with neutral or even slightly down stick. With enough wing-tail 
angle, the model wants to zoom unless held down by forward stick. So, 
up elevator action is positive without going to excessively low rates, 
Recovery from all attitudes is immediate and sure - grey hair comes 
less easy. 

Too mich stability, however, requires too mich actuator power and 
surface deflection to overcome, | We need a balance between adequate 
stability and responsive control. We get stability by the forward CG 
and generous wing-tail angle. Some stability can safely be taken away 
‘by using smaller horizontal stabilizers and/or shorter tail moment arms. 
18 to 25% stab area is good, as is a tail moment arm of 1} to 2 wing 
chord lengths, Smaller tail volume helps us to get that CG forward 
also, 

Power is the key to real performance. If a .15 engine is plenty 
for a rudder only ship, up to .29 may be required for good S/S 
performance, A .19 may be adequate for a light ship, but it may take 
that .29 to make a heavy clunker perform, Better to have too mich 
power available than not enough - if full power is too mich, use the 
free flighter's trick of putting the prop on backwards to kill thrust, 
This lets the engine rev up for smoothness in manoeuvres; better than 
richening mixture which is harder to set exactly and consistently. 

Remember to use opposite rudder first when correcting or coming 
out of a sharp turn, Up elevator seems more natural but only tightens 
the turn, Opposite rudder brings up the nose immediately, so be 
prepared to slap in some down elevator to come out smooth, fast and 
level. By flicking opposite rudder as needed, you can hold tight and 
spectacular low level vertical banks in continuous circles - use 
elevator only on the recovery to level flight. Here's to hot piloting 
success with "Simpl-Siml", ~ and of course, "Galloping Ghost"! 
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The pulse system requires a relay which will follow each generated 
pulse. Contact pressure is the key to good pulsing, Increased relay coil 
current will increase contact pressure, an important factor at high pulse 
rates and at extreme pulse widths, Another important point is the rigidity 

of the contact points, Any weakness here is asking for trouble. The relays 
deemed best in this category are the Sigmas (4FP, 5F, and 26F), Gems and Price 
nits, A balanced armature is not essential to proper operation of a pulse 
system, Relays using a non-balenced free-floating armature are taboo, 

The Gem and Price type relays, having a semi-floating armture, are acceptable. 


In summing up the choice of relays for pulse work, especially in the 
receiver, the Sigma 4F, 5F, and 26F are tops, followed by the Gem and Price. 

How do you know if you have a good pulse receiver and relay? First of all, 

the transmitter must not block or swanp the receiver and the receiver mst be 
capable of receiving the desired pulse rate. For those with a scope this 
check procedure will not present any trouble, With no scope availeble, check 
for a sharp clean click, with no fuzziness, With the transmitter pulser relay 
operating, the receiver relay should follow it and sound like it was connected 
@irectly in the same circuit, Simple pulse systems work reliably provided you 
use a little care and common sense, 


MULTL-VIBRATOR CIRCUITS». scccoun 


‘Tue vss oF the muli-vibrator cir ttn 

ace modulation of transmitters for proportional 
Il known. ‘This cenit used, for 
lioping Ghost systems as deseribed 








completely silent, which 
ted 





Heptaton; i sha" “The multi-vibrator circuit now becomes an. integral 
part of the traramitter circuit. It will be seen in Fig. 1 
that the earth fine of the transmitter isthe HT. line of 
satisfactory, however, as it is usual to use relay t0 ent oee 

twitch the transmitter on and off. This i» nolsy tnd, aah feelin, ‘whic Fe 

Atrictly ‘speaking, crude. Inthe circuit about to be Pack. At the anodes of the mit and 
escribed it will be shown how the relay can be dispensed J"'turn, Caseing the voltage at the anode to nite and fall 
‘with giving the following advantages: ‘The anode load RL for V1 is also the grid leak for the 

(1) ‘The rate of pulsing does not necessarily have to be 


cut off, this valve is effectively removed; 
low enough for the average relay to be able to RL then acts only as the grid Teak for the “TX, and 


fvcilatons are. produced. ‘When, VI" is conducting, 
(2) It dapenoes with a relay that the impecunious however, & large voltage fs developed across RL. thi 
‘modeller probably fels could be better employed voltage Sat ff both TX valves, and the 
inva recelver TEX Su stop coclating. ‘nus cur TX Ye switched on 
and off completely elstroniclly. 
‘The muktcriprtor valves are of the usual type, 
<4, DLI2384, DL96, ct. In practice about mA flaws 
{iugh an RL of 47K ving us by Chm’s Law about 
SOW, more than enough to cutoff the valves, 
"TeX eeu shen athe TAG type, wih 
a Hngle grid Ieek, end’ is the tmost suitable type. of 
Sector for ths parpove The cteut could be mogisod 
for use it he ort of crowcunled ea, 
bhurthe Component values are much more crtal (Fig. 2) 
RL should sal be 47K In all reurts a certain amount 
Of fiddling with Rg may be necesary to keep the TX 
erareme LTecurreot at the ight value. Re may be ss large at 
Fequiced but should not be less 
Extbe crceeive damping of the tuned circuit In the case 
ST ae ergo coupled ovillator, the Cas may have to Be 
feduced in valuethey can even be made by twist 
feo pieces of invulated wire together if necessary (hit 





‘The system as generally used is not completely 



































OK or it will 

















should be done with the serial connected). If the 


‘cross-coupled circuit will not work satisfactorily, the 
‘ircuit could be modified as in Fig. 2a. This would 





‘reducing it t9 100pF- 

‘circuit could also be applied to the McQue TX. 
‘This is, most simply done with the circuit shown in 
ig. 3. ‘The P/A valve only is modulated; RL and RB 
form a bleeder which gives. a certain amount of bias 
even when the TX is oscillating: RB should be adjusted 
0 that when the M.V.B. is switched off and the oscillator 
Put out of action by removing the crystal, the current 
through the P/A valve is approximately 2Mia, 

"The writer has had some 








‘opinion that this is best overcome by modulating the 
otcillator as shown in Fig. 3a. In this case the bleeder 
RL and RB for bias on the P/A valve would still be used. 
“The writer feels, however, that it is better to modulate 
the P/A, as erystals do not react kindly to being switched 
‘on and off rapidly. Te would be better to do that and 
‘mount the oscillator section 
Layout 
Tt is essential that the 
same box as the TX, as if i 









‘I 
Big enough a there are very few components 0 
mounted on it. These may be soldered diretly 
the valve-pins provided: that lengths of Syst 
ted to prevent any posiblity of short circu. 
Sbtain matched CY and C2 and RSI and RS2. Te 
breradwiable to fxs short tagstip along one ede of 
ibschassa for external connections. Af 
tocket should be fitted on one side of the TX cas, to 
Plug inthe lead to the contol box. A separate ono 
Foitch forthe M.V-B. wil be requted—in the HT kine 
‘the LT. hinesince. the  puiserate 


f 
ili: 











RET ST a os eet trey 
‘Bom very economical a8 

consumption. Inthe origina an. Ever ‘Ready BIT 
GUL/IIV was wsed; this battery is quite compact being 
only tins in x2 in 


‘Testing 
‘Switch on the M.V.B., and check that it is working 
bby touching just one iead of a pair of head to 


‘one of the anodes. A clicking. noise should be heard, 
‘With the M.V.B. switched off, the TX should still have 
the same anode current as before: if not, alter Rg as 
‘explained earlier. With the M.V-B. on, altering RVI 
‘should alter the average HLT. current of the transmitter 

. Altering RV2 





if isn't ty 
work, increase the. Nl 


BLT. 
doesn't work properly, check the valves 








/, some hints on multi-vibrator design. A simple 
for marks ‘control is shown in Fig. 4. 
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Galloping Ghost 


proportional radio control 
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by 
CHARLES RIALL 


(Mill 1.3 diene 
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tight with prototype “Matter” 
Lee inrigded many London Serna 


“These notes are based on experience gained during 1958 
with the system installed in a modified three-quarter 
scale "Smog Hog” and in a 6. span glider. 
Considerations of the System 

1 Fast pulse for UP elevator would be desirable to 
sive more positive pull-out from a dive, but if the crank 
‘were arranged at the top to achieve this, rudder control 
‘would give a DOWN elevator tendency and this. was 
thought to be undesirable, although it has apparently been 
«done in America. The author has always used an arrange- 
‘ment with the erank at the bottom oa fast pulse 

2. Apart from the control of rudder and elevator 
through: the pulse system, in theory there is also the 
possibility of steady signal or no signal for a short period 
causing the “Mighty Midget” to rotate in either direction. 
‘This would give two more channels of communication 
provided that the rotation ean be made to produce a 
Fesull in a very short time and the reactions of the model 
due to control movements are not too violent. 

“Atfirsta simple mechanical device was made to operate 
fan engine cut-out, but the effect on the flight path was 
found to be too violent and unintentional engine control 
‘was likely to occur during normal violent manoeuvres. 

If control movements are reduced to obviate this, the 
system becomes much more critical and. the attractive 
‘simplicity and wide tolerance to change inal the variables, 
such as battery voltage, is lost. 

Tt was then decided to attempt engine control by other 
‘means, to fit stops at 270 deg. crank movement and to use 
fan override switch on the control box giving FULL 
Signal/NO Signal for flying ettects only. 

Before the system fe bul model, nl 

fore the system is built into a model, it is strongly 
recommended that a mock-up be made with the same 








Isngth of drive shaft and representative control surfaces. 
‘This can all be of odd Bake, etc, and mounted on a 
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surfaces, nunge 
{rrangement is achi 

Tn the "Rater installation, elevator and rudder hinge 
lings are in the same lane andthe drive shaft centre line 
is fin. above the centre ine ofthe alplane and elevator 
This distance should be Kept small 

"The “Mighty Midget" servo is bolted 10 a piece of 
in. ply (It inx 14 in) with nuts Araldted below the py. 
‘ie yf cement ck of plat sponge appron 
mately fin. x If in.x 1} im. igh, (The plastic should 
te well precemented) This allows easy removal of the 
motor for brush and bearing inspection, 

“The plastic sponge is then Cemcoted to the bottom of 
the filge amar manner The mot ca be 

up or angled as necessary fo get good alignment 

rwcen the two driveshaft bearings on the motor andthe 

tall bearing and the sponge mounting will aso assist in 
Dermiting elfalignment 

“This arrangement is very satisfactory in flight, but quite 
uncrashworthy and to allow for this & very strong Sulk- 
head is built across the fuselage a the height ofthe motor 
mounting and positioned. about jin. forward of the 
mounting and & piece of sponge is cemented 10 the 
bulkhead in the gap. 

Ifthe drive shat is rather long a steady bearing can be 
arranged between the motor and the tail to daryp out 
Posible vibration and whip. For this purpose another 

eve of sponge is sed I in. x1 in. xin. thick and a 
Foitow rivet or tube about 4 in. internal ameter 
cemented in the cente. The sponge is then cemented 10 
Suitable supports across the fuselage. This complete 
arrangement aliows very severe crash loads to be absorbed 
‘without much damage or mal-alignment occurring, The 
tail bearing should have good clearance, about it 
and a hollow rivet inserted from the reat withthe rivet 
headcementedo thesternhasbeen found obesatisfactory. 

‘On the “Galloping Ghost" servo, 2-001 mjd. capacitor 
is made up with each wire soldered into s loop and 1s 
Placed across terminals. Several small rubber bands are 
Used to hold brushes in place and to hold wires against 
‘motor body to Keep vibration joads away from soldered 
ends. This allows inspection of brushes without unsolder- 
ing. any. connecuors and guards. against vibration 
loosening brush holders: Control driving shaft 8 made 
‘mibtorTociintng to dries the tail Control shafts Ps on ghar 
SE Sos Sete eaten cect bo ppree 

Fron apse tad peepee ek i ail ts plone 


‘tc., to be varied until an optimusn 
ved. 




















rom 16 surg. piano wire (O64 in) in place of i in. 
“Mighty Midget” shaft and can be reduced in diameter 
slightly with emery paper to take the brass M.M. gear. 
‘Accollar on the shaft prevents forward movement. 

At the tailend, the shaft i just bent and not formed into, 
‘a crank, but it will continue to be called a crank. Use of 
{true crank in this location is really a throw-back to the 
Fequirement for winding up an elastic driven excapement. 
‘A simple bent shaft is much better for the reasons that 
{iis so much easier to alter the degree of movement by 
altering the bend in the shaft; (6) ifthe bend isin line with 
the rudder hinge line the rudder movement each way will 
‘equal the degree of bend (about 25-30 deg.) and is easily 
Judged; and (c) the crank will always pass at right angles 
‘through the rudder “loop” and 
Clearances to be used to obviate backlash without the 
‘danger of binding even though the degree of rudder 
movement is altered. Likewise but to a slightly lesser 
Segre for elevator. 

trol surfaces should be made as light as possible; 
the less inertia the better. The rudder “loop” can be 
fa simple. U-bent-wire cemented to the rudder. The 
‘levator “loop” can be the only connection between the 
two clevator halves, but should be. easily removable, 
Since spacer washers between “loop” and elevator can 
produce different elevator trim. 

‘The elevator should be appro neutral when the 
crank is 45deg. from bottom dead centre. This is 
important and is the datum for the elevator movement. 

he “Mighty Midget" is made in such a way that if the 

rubber band peg is fitted to the M.M. gear directly 

ite 10 the screw hole in the boss and if a longer 

BBA steel screw is sed, this screw will contact the motor 

‘easing each side after approximately 270 deg. movement. 
PULSER UNIT 

‘The pulser unit was made up in accordance with the 
amended circuit in’ August, 1957, | AEKOMODELLER. 
‘47,000-ohm Manning Carr relay is used and is arranged 
40 switch on Tx when armature is released, sparking at 
the points is suppressed by 100 ohms and 0-5 mfd. (this 
teemed best when checking in the dark). The Pulser relay 
should be adjusted with the Tx switched on so that the 
frlay points are actually switching the Tx. 

It is a good idea to arrange a meter socket in the 
HLT. + side of the circuit (the socket can have a separate 
switch, a 2-pin plug oF can be across one side of a modified 
double pole slide switch). By plugging in a milliammeter 
‘with a variable resistance, about 10,000 ohms, in series, 
itis possible to reduce the H.T. current until the pulsing 

this check gives an indication of the battery 
in hand” and relay adjustment. 


























power 
levator and rudder potentiometers are driven by 
Meccano pears giving 3:1 ratio. The pearbox was mase 
from odds and ‘ends, but is bascally'a Meccano plate 
S holes x 3 holes on ‘which is mounted the rudder pot. 
And gear drive. The plate is secured to a Meccano rod 
which pivots in a frame and drives a secondary shaft to 
operate the elevator pot 
"Neither the rudder or elevator pots. are necesarily 
used fully. The rudder pot drive is connected up to ive 
neutral ridder with suck central and the elevator pot 
drive is connected (0. ive full up elevator at about 
Gh cycles per sec. with sick hard ‘back. With stick 
forward the pulse rie should be fast enough (78 <p) 
to’ pive litle fader movement. An even faster rate Gan 
te tsa to trigger off an engine contol escapement. 
‘Stops should be arranged on the contol box to act on 
the stick and NOT on the pot. movement and should be 
‘ery strong for an excited) operator. 
Strong rubber bands or springs should be arranged to 
centre the sick. The operator cannot see the degree of 
control movement he is applying since he must watch the 
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Tmodel 10 assess the result and the amount of control 
§pplied is entirely governed by the reaction of the model. 
Under diferent conditions of wind, engine power, etc, 
{he results of control application will vary for a gived 
SK movement andthe purpose ofthe springs s (to 
Approximately centre the sick if itis allowed fo go fret 
and (0) to act as a “Teed-back™ of information to the 
‘operator so that he can tll by fel what he 1 in fact, 
‘Sing at any given movement. 

"The "35 merofarad capacitors will have to be made 
in paralicl In practice the °25 alone 
SiGe rate hich pear ow enough and it some 

i near “1s added and arranged to be permanently 
‘cuit and a double-pole press switch is wared in 10. cut 
‘out the two 25, an ena fast pulse rae can be oblained 
By presing the sich with he ak aly Vora Tha 
twit give neutral rudder and full down elevator, but ean 
teused for engine control as described later, when 
‘Operated for only a very short time, The switch should be 
Positioned for operation by the left hand 30 that the 
Fight hand does not have to leave the stick: this ls most 


Hat. 

‘An additional control has been’added to the pulser 
unit in the form of a two-way spring centre switch 
give FULL signal or NO signal. This is mounted bes 
the control stick and wired to give left rudder and full 

‘elevator when pressed to the left and vice-versa, The 
‘on the model is iolent and quite exciting and should 
‘only be tried out at a safe altitude. 

"As long. as the rudder flaps symmet swith the 
stick neutral and the rate is about 4.c.ps., it does not 
realy'matter ifthe efects of stick movement are non 
Symmetrical or non-linear. The operator soon learns to 
move the stick correctly by the reactions of the model. 
Large rudder “flap” to one side naturally gives an up 
elevator effect, but this is by no means undesirable, 























ENGINE CONTROL (wsing single channel radio) 








(RX 100 C6 NSTALLATION (SINGLE CHANNEL 





‘The author being mechanically rather than electronic- 
ally minded, engine control has been added to the G.G. 
system by the following rather tricky device, suitable for 
modellers with plenty of patience. 

‘A celluloid disc about 4 in. thick is cemented to the 
rear face of the Mighty Midget large gear. A slot about 
Fin, wide with bevelled edges is cut in the disc in a 
position to bring the slot horzzontal when the centralizer 
[pea (and the elevator, rudder crank) is positioned at the 
Botiom. 

‘A springy wire contact (silver wire was used) enters 
the slot and contacts the gear when the pulser motor is 
Stationary at this position, but bounces across the slot 
When the motor is oscillating and thus only causes 
intermittent contact. This wire must be far enough toward 
the edge of the gear to clear the stop screw in the 
‘gear boss. A similar wire contact is permanently rubbing. 
(on the other side of the gear sufficiently far from the 
‘centre to miss the rubber band and peg. A 3-volt separate 
battery supply is switched by these contacts to a Mighty 
Midget motor actuator. 

The engine control described above tended to be 
unreliable in operation and could not be used close to the 
ground because of the dive tendency. A system. was 
Fequired to give engine control completely. independent 
Of the flying controls and this has now been achieved by 
using a UNITONE receiver specially modified by Radio 
and Electronic Products to drive a reed unit as well as 
the normal relay. The reed unit is inside the set and the 
G.G. relay and engine control relay are mounted 
separately in the model. 

he reed unit operates a slugged relay which switches 
‘an actuator for engine control. After various experiments, 
the author decided thatthe best way to arrange the engine 
control was as follows: 

‘Pulser unit has a press-bution switch which is held ON 


by the left hand forefinger (left hand must hold pulser 
box easily without use of forefinger!) to give suitable 


Pulsed HIGH note to excite highest reed. Only highest 
eed is used. 

Pulsed operation of reed unit energises a slugged relay 
by a separate 45 v. supply. Two B.122 to give a separate 
45.v. supply are considered preferable to adding any 
load to the H.T. 

‘On a steady tone the reed will switch about 7 m/A 
through the slugged relay, but when pulsing on a large 























ssiaaloe 
“space” to “mark” very little gets through and the relay 
should be set as low as possible—about IN at 1:2 m/A. 
‘and OUT at 0-7 m/A. Using 45 v. is rather “brute force”, 
but it seems that this voltage will be able to fall a long. 
way before relay fails to hold in, Relay held TN retains 
2 motor-driven two-position actuator to give FAST 
engine speed. 

‘Whenever the press switch is released, the Tx transmits 
1 pulsed lower note and reed unit pulsed excitation ceases 
(his also happens if Tx should fail or if NO SIGNAL, 
‘switch is operated). The relay falls OUT. after about 
half-second delay and the engine control goes to SLOW. 

‘When engine is at SLOW a quick press on the button, 
will give a burst of power without the delay of holding 
the button produces FAST again. 

A slide switch on Pulser Unit parallels the button for 
starting and ground running which must, of course, be 
carried out with the radio link in operation, Switch must 
be returned to FLIGHT before take-off and button held in, 

A characteristic of the Rx and this arrangement is that 
the pulsed tone on radder selection ‘by. mark/space 
towards "space" (in the author's case RIGHT RUDDER) 
will fal to hold the engine control at FAST at long range 
before the G.G. flying controls fal. 

‘A large change in tone between FAST and SLOW 
should be avoided since tone change affects G.G, pulsing. 
Also, always go 10 a lower tone for SLOW since the pulsing 
of the Rx causes unwanted “twitching” of the teed unit 
‘when away from the chosen note and this is much worse 
when above the chosen note 

‘The motor-driven rotary actuator with limit switches 
for engine control is fed by the G.G. batteries and 3v. 
feeding G.G. M.M. on “no signal” should drive engine 
control to FAST so that 3¥. supply driving engine 
control to SLOW under “no signal” conditions will only 
be feeding one M.M. 

‘A-twin battery feed to an engine control rotary 
actuator is recommended so that the ineffective crank 
angle simplifies adjustment and any unwanted effect 
from the reed unit just causes hunting on the limit switches 
rather than complete rotation of a step-selector type of 
actuator. 

Many fight trials have shown this to be a most 
saisfactory method, it being “fail-safe” for both radio 
and human failings, since when disaster is imminent the 
human mind (the author's at any rate!) appears to be 
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ith an E.D. 246. 

System controls it wel, but 

{ain first experience of the system 
Tn the Mills 1-powered 

for the G.G. system, but trouble 

in the "Racer" 


relay’ (3,400 ohms) type 96 
tppears to be more sietctory. = ME 
FLYING 
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‘The model has C.G. position at about 35 per cent. 





longitudinal dihedral about 3} deg. Rudder movement is 
about, 25-30 deg. each way with crank at 90deg. to 
B.D.C. Elevator movement is about 10 deg. down and 


30,deg. up with Mighty Midget on the stops. 


‘The system appears sensitive to elevator control but 


this may be party due tothe fact that 
harder to judge than change in direction. In, 


in pitch is, 


a more forward C.G. position is advised for initial fights. 


Stan with very ile down elevator aval 
suitable bend 
RIC glide tests are advised at first, but do 
the model airborne. Oo powered 
° ai 
Aight If ti found that 2 fot 
of UP ‘elevator is required 10 
Bet the mode airborne, do. not 
fake of grater and ane, 
the fight ox quickly ax possible 
‘nen “in this"tim “condition 
thes model ‘may “appear to" be 











lable 
if of the crank oF elevator loop position. 
‘0! 











Stugntomt 
ects 
‘controlling reasonably well, but will then suddenly dive 
and a to all out sac ory ‘UP saree ome 
Seat ocala ad a 
Spat ly si Bee® 
G.G. model won't fly itself, Plenty of piloting 
re is essential before advanced manoeuvres are 
‘content with accurately controlled flight at 
tur tnd at eng 
ie ot seus tent 
cpus seed Se 
Seti ot tan atc 
: iy An 
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‘opinion that a 
‘ieinity is no worse than a model 
the ext county! Viton fla 
jvea dive tendency and this happened 
‘cause was fealised and the relay 
I. is very easy to become over: 
‘onfdent, and, pitch atitude being hard to judge a stall 
to fall out ofthe sky, 

‘model. 








‘used to set the limits of the mark/space 


‘sale dettection with relay contacts shorted. ‘Then 
main mark/space control fully clockwise and adj. 
for 80% average deflection. Now turn main mark/space 
‘control fully anticlockwise and adjust PI" for 
srerage defiction and repeat proces until no 
adjustment is required. Limits should then be 80 
fand 20" 80. 








; Firstly, adjust P3 to give full 
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2 CONTROL PULSE FOR BOATS.A. C. ArmatrongPsition, 1¢. out. With a 50/50 pulse the vane 


The pulse box circuit (Fig. 5) gives the basic 
idea of the set-up. With both key switches in 
neutral (ie. centred) the box gives out a 50/50 
pulse. This is adjusted by potentiometer P3, 
which is provided with a knob on the face of 
the control box. Moving the key switch 1 to 
the left selects the extreme end of pot P3 
and gives a 95/5 pulse, this ratio being 
adjusted by PI. Moving’ the switch to the 
Fight ives a 5/95 pulse from the other end 
‘of P3, the ratio adjustment being P2. This 
is much faster and easier than turning the knob 
of P3 from one extreme to the other, and 
reversion to 50/50 pulsing is, of course, 
automatic, 

P.O. key switch 2 selects cither full off or 
full on, the central position allowing pulses of 
whatever ratio key switch 1 decides. 

The controller's. mechanism, then, simply 
consists of a box attached to the transmitter 
with the one potentiometer knob (for pondside 
adjustment at the outset) and two key switches 
suitably marked. 

The gear in the yacht will consist of a 
receiver (the Armstrong circuits are based on 
the Hill 2-valve receiver with an additional 
valve for pulse discrimination—see May, 1957, 
Mopet. Maxer) plus two relays of about 
5,000 ohms ; the Manning Carr type is suitable. 
Relay 1 follows the pulse ratio and so con- 
tinually reverses the current through the vane 
servo; relay 2 normally lies in the pulsed 


I. ae 


wT 











‘servo will merely dither with the continual 
current reversal, but will not turn the vane, 
Any tendency to “creep” is killed by adjust- 
ment of the P3 potentiometer on the pulse box, 
Using key switch 1 will alter the ratio of 
current passing backwards and forwards in 
the vane servo, the servo rotating in the 
direction of the greater ratio. The vane can 
thus be moved to any position and held, 

When key switch 2 is used a steady full or 
no signal results and relay 2 in the receiver 
pulls in, switching out the vane servo and 
switching in the sheet motor. Whichever side 
the switch is pressed, the sheet motor will move 
the sheet arm accordingly, and when the key 
is returned 10 neutral the sheet arm will stop 
in that position. It would possibly be neces- 
sary to provide stops for the extreme positions 
of the sheet arm fo prevent the servo crank 
from completing a full revolution and thus 
creating the possibility of control reversal. 

















12 


ec 
"Galloping Ghose” BY Howard Boys 
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give clevator control. Fig. shows the circuit with RLY 
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being the normal receiver relay, and Act. 1 the rudder 
actuator. This can be a magnetic type oF a small motor. 
Every pulse through the actuator sends current through 
the low resistance winding of the transformer 1, this 
being a midget radio output transform=. The secondary 
pulse is rectified by a $ milliamp meter rectifier REC, 
End gives a kick to relay 2, The condenser C1 may of 
may not be desired, 2 mfd. having been used in one case 
‘when using Mighty Midget motors which gave best 
results, The transformer was a standard midget type for 
‘Use with battery valves such as 384, etc. ‘This trans- 
former was not tatisfactory with the magnetic actuators 
favoured by the writer, probably due to the lower current 
flow, but the writer's motors are old and battered and no 
longer reliable. Dus to the high initial starting current 
‘motors are specially suitable for this system. For use 
with magnetic actuators a government surplus, trans 
former was found with a ratio of about 20-or 30 to. 
which gave good results, though it needed an increase in 
the actuator battery, voltage. Both actuators can be 
‘worked from one pair of batteries as shown in Fig. 2. 
‘The switches S1 and $2 can be embraced by one double 


Polk WRficn me transmitter a Fenners Pike pulse box 
was modified. ‘The variable resistance. was, mounted 
‘Outside and a small ever added so that t could be varied 
‘easily by hand. ‘This meant using one hand for rudder 
tnd the other for elevator, which was quite convenient 
‘withthe switch on the transmitter box. One advanta 
‘of using a motor driven switch like this is that it ean be 
heard, and a good impression of the output from the 
transmitter can therefore be gained. 

‘The scheme evolved by Harry Cuckson was. le 
‘mote complicated on the transmitter side but seems 
Iikely to give better results, The fll tranamicter diagram 
is given in Fig. 3. VI is a 354 or similar valve with 

HT. supply to the 
scree grid V2 and V3 are muliibratar t give the 
‘switching. Rudder and elevator controls are 1 megohm 
theostats which vary the switching rates. The relays 31 
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to the marhfpace. Ic yrles the proportion of tans opent 
Se16and 3 pp changing over om an othe her 
S02 or times per second. Think this out slowly i you 
stant to, If ih changing over twice per second with 
Sigal swe of Gvell wach sida than br « quarer of 
Sanding a 1 Gps) and ete 
ext quarter second it willbe ging at 33 pps (8 pues). 
Now'on the. receiving end’ the riny for the accord 
Scsuator wil ed a coudooterecous which say need 
{orbe as much 2 SOsmfd QS volt rating) and this relay 
Srl then say cloned with a pube rue CC 32 pips ut 
tenain oper'at 16 pp. It wl be saan then that he 
Froeed shay in te eer eae el ueege sre 
fhe eure way othe lover reey i the ceamter 
‘Tis soass fy be amch the sune’s the Good oyeems 
cacept that 16, and 32 pips are uued intend of 100 
feet $00. The bower pole ats allow the use of «rcley 
ioe owtching the Ctomir, whermse the tones of 
yee revere scone” ewocnig, it 
possible to add a further control of the stepping (escay 
Se ope by aicing soothe ony mse een ay 
































Girut and adjusting it remain closed with 8 pul 
rate of 16 p.p.s. but open at 5 p.p.s, A push button 

fs added to the transmitter to change the bias, anc 
Consequently the pulse rate of the elevator multi~ 
‘vibrator. This button must be of the single pole change- 
‘over type. This can be used to change the engine speed. 
Note that high speed relays should be used throughout 
since besides changing over at 32 times per second, they 
hhave to vary their time of dwell on each contact. 
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A CONTROL BOX FOR 
PROPORTIONAL RUDDER 
AND ELEVATOR 


By T. Ives 





‘The system at first included the conventional arrangement in which one 
pot. varied the M-S ratio and the other the pulse rate, but trouble was experi- 
enced due to the change of M-S when the pulse rate was varied. As the coupling 
condensers were of the order of 4 to 8 mf. the question of size became impor- 
tant. Also it was not easy to arrange control stick linkage without gears, which 
were considered cumbersome, and in the case of the M-S pot. without gears 
it was necessary to short out a large proportion of the resistance. 

“The present system makes use of a differential arrangement in which the 
M-S ratio is varied by moving the two pots. in opposite directions, and for 
P-R change moving them in the same direction. Due to the fact that both pots. 
‘move together a larger change of resistance is obtained for a given movement of 
the control lever. Also there is no need to use the whole of the track, and one 
end of each is left unconnected, | Prpvided the transistors are ‘allowed to bottom at 
all positions the M-S ratio should remain reasonably constant. This can be 
‘achieved by Keeping the total resistance in the base circuit low enough, 
and depends on the transistor used. If the collector resistance (which 
will be about 1,000 ohms) is multiplied by the gain (beta) this should give the 
approximate limit of base resistance, . 

“Adjustments can be made by loosening the nut of either pot. and rotating 
it a fraction ; by soldering a parallel resistor across either pot. ; by varying the 
resistance of either Ri or R2; and by connecting a capacity in parallel with 
Tither of those in circuit. It is a question of trial and error, and is not dificult to achieve, 





RI &R2 To SUIT MARK SPACE 
47K TO 10K 
c1a.ce 4-8MFD. 


4b 








Soree from front and 





Two servos for pulse proportional 





Multiplicity of servo application forthe popular Mighty 
Alidget motor is exemplified by two interesting uses which 
‘will be of interest 10 all radio experimenters 

Firs’ one forthe. marispace. pulse proportional 
THE TROUBLE with this fying business is that we are 
{praise be) never satis, sas -C: Hoge of Parkstone, 

jorsct. AS soon as we have a simple, reliable lit 

receiver working a sturdy escapement rudder we begi 
to think wistfully about _non-sequential systems. The 
escapement comes out, and in goes a proportional servo, 
‘operating on mark/space. Ah if only a spot of elevator 
control could be obtained—so in goes a “Galloping 
Ghost”. Now, what about some engine control (that 
last fyaway was erm, especially the spirabin as she 
went out of range): In no time at all we are thinking of 
‘multichannel audio and boxes of relays... But before 
you pull out that simple RX, try this “Revmaker” 
Tels & servo which goes with any receiver and relay 
Ic will “give ‘Proportional Rudder and. Progressive 
Elevator and Engine Cutout. Or, it will give Proportional 
Rudder and Progressive Throttle control. In either case 
when “out of range” the rudder goes neutral and the 
engine cuts out. 




























ene PAPA gente 


The circuit shows nothing new. The servo can be 
made from any reliable little motor and drives a threaded 
Shaft via about a 10: 1 gear. The pin “P” on the gear 

ble crank. This must 
he rudder will waggle 
when this happens). A nut “N""on the screwed shaft 
[Provides the movement forthe second function (elevators 
F throttle), 

“The fist function (steering) operates in a conventional 
way, responding to mark/space. The gear wheel and 
Crank move in accordance with the ratio, say full rudder 
Jett at 80 per cent. mark, rudder central at 50 per cent, 
and rudder full right at 20 per cent...BUT when a full 

















mark is sent the gear will rotate causing the rudder 
‘merely to flap and the nut "N™ (0 travel along the 
Screwed shaft. A full space will rotate the gear in the 
‘opposite direction and bring the nut back. Short marks 





{or spaces) will of course “inch” the nut along quite 
steadily, thus providing a progressively controlled 
Second function’ Threads at the ends of the shaft are 
skimmed down to limit the travel of the nut and springs 
land washers fitted (0 help return it on to the shaft 

Four diagrammatic arrangements. are sketched for 
linking up, but there are several other combinations 
including an additional control which can be obtained 
by fitting a snap lever or contact at the “mark” end of 
the screwed rod. It will be seen that a prolonged Space 
(“out of range) sends the nut up to the “Space” end 
land cuts the engine, leaving the rudder lapping, and the 
plane glides down without spirallingan, Normally, 
however, with elevator control you centre the nut afler 
Cutting the engine and trim it for the glide-in 
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wear. 

For over a year six small DEAC cells (Type 225 DK) 
hhave been used arranged in a block with a centre tap 
and these have proved ample for the serv0. For, IT 
inother DEAC 325 DK is used. These, with the 225 
HLT. (lor the Arnoooenter Transistor Rx) make 
compact battery pack. ‘The batteries are fitted in 
‘removable balsa box with a B7G socket which enables 
he DEACS to be recharged without disturbing the 
sonnections. ‘These ‘batteries still take their charge 
(7 mVA) wel. 

‘The main need (as for all R/C motors) is reliable self 
starting and low stall current. Five different motors have 
been tried and are satisfactory. The Mighty Midget can 
be readily adapted using its own gears, but the ratio is 
rather low for best results in the Revmaker, and a larger 
‘ear will improve its operation. 

‘Some interesting flying has been had with the 
Revmaker and it behaves according to plan. ‘The rudder 
{s steady in action. It is interesting to see it snap back 
{nto its previous position after a second function waggle. 























‘Transistors replace relay 


Now for, ator proportional adler coral 
dered R.A. Bacon of Woking, whereby the relay ts 
replaced by transistors 

“This system. was developed. from the governor 
mechanism dexribed by" Doug Boon in the Apri, 
pais tove, A tworransstor citut gies a curren gia 
ait proved ob ey real Alou ng 
{Emperature compensation of 

ive octaed afer ute lot of we 

"The dircut consois of «ect coupled two. sage 
ampliter, ball’ mA anode curentchangs in. the 
ferent ests ina mA carent change inthe motor 
Sietod of operation i as follows: the RX standing 
Current of 38mA, say, setup a voltage of 115 ¥. 
eros Ky, This ts backed ‘off'by agusting the 1 














reset potentiometer so current. owing through Ry 
Krom e+ sup the oppose deco 
noutralises this voltage 


'No current flows into the base 





‘noting Jor future evelopment 











Twin TRANSISTOR. SERVO CONTROL 


15, 


Of the first transistor therefore and the standing current 
Of the second is 350 mA, thus driving the motor at full 
speed and pulling on the control rod. When the Rx 








approximately 1-15.059-0-16¥. thus causing a base 
rent of 48 mA in the firs transistor, this is amplified 
nd the output current drops to 150mA and the motor 
slows down. 

“Te setting up procedure is simple in the extreme, after 
adjusting the Rx o give the maximum current drop in the 
formal way the preset potentiometer Ry is adjusted 
from its'mid postion so that the motor is revolving 
slowly (but rellably) ON SIGNAL and the job is done. 
To get fully proportional control the transmitter musi 
te pulsed with variable width pases, of course, a $0)30 
paise giving a mean motor current of 250 mA. 

“The construction of the governor can be seen from the 
photograph and consists of four arms of 0013 in, brass 
the hole in which are jin. centres, The two weights 
consist of an 8 B.A. bot, two nuts and two thick washers 
ich and these give ample power to operate the rudde? 
‘ofa Junior 60 against rubber band tensioning. 

‘The receiver fs an AEROMODELLER No. Ty. but if 
receiver that gives a rise on signal is being. vsed the 
Adjustment of the preset potentiometer Ry should be 
made with the SIGNAL OFF, Le. always with the Rx 
in the minimam current condition. The preset of 1k 
fives sufficient range to cover anode current of 3-4 mA 
fo I3mA. As the anode current of the receiver was 
about 36 mA, this was suitable, but ifthe eireult is 0 
te used with'a receiver that takes less than 3-4 mA, 
2 larger potentiometer should be used, say 2:5 K, which 
Will ve'a range of 1-6 MA to 13 mA'and should cover 
‘most requirements. 


‘This booklet is one of many 

reprint services by ASROMODELLER 
Consult current Plans Handbook 
catalogue - price 2s, for full range 


Copyright of:~ 
MODEL AERONAUTICAL PRESS LID., 


36 Clarendon Road, WATFORD, 
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CIRCUIT: SINGLE CHANNEL DUAL PROPORTIONAL 


jeow (aces Sinclair dual proportional 


sisvcr Now Ely SENT Ihe cual proportional unit was installed in a fast 
= Lrg co ors flying 60 in, span model: it has been found complete 


—ts reliable and the degree of rudder and elevator conttol is, 
Quite remarkable, response being immediate in all fight 
are ‘ttitudes. The receiver and relay unit has functioned so 


reliably that it has not been found necessary to fit any 
I at 











fail to safe units, though this could be achieved by fitting 
cut-outs in any’ of the extreme limit positions on the 
Servos. A standard ECC9SIA receiver (which has been 
tsed in about 7 radio models over the past few years) 
‘Was stripped of its relay. Two E.D. Polarised relays and 
the rest of the components shown within the lower 
dotted. area are mounted on a small paxolin chassis 
2} x 2in., layout of components not. being critical. 
‘Operation is via transmitter pulse box, a Mighty Midget 
motor driving a set of contacts and made to give a 
Variable Mark Space (Rudder Control) motor speed via 
2.20 Ohm resistor (elevator contro). 

‘As can be seen, the rudder servo responds to M/S ratio 
via relay 1, but when the contacts of relay I change over, 
the pulses’ are fed via the -I mfd. condenser. and. 50K 
fixed resistor to form a time constant circuit. Thus each 

ime the rudder relay changes over, a pulse of a definite 
time is fed into the coil of relay 2 (elevator relay) and 
thus another independent M/S ratio is formed, The 
diodes used to prevent the wrong polarity on the tran- 
sistor are GEX $4, but any similar type would be 
Suitable also the transistor used in an (OC 71) but 
Any suitable type could be used. The best method of 
finding the correct time constant circuit is to substitute 









































